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(54) TRANSMITTER, RECEIVER AND COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the 
reduction of power consumption and the 
*V suppression of unnecessary radiation in 

communication equipment by controlling the 
frequency of a clock in accordance of a 
communication speed. 

SOLUTION: A clock selection and signal 
generation circuit 20 outputs a clock selection 
signal clksel and a clock stopping signal clkstp 
in accordance with the data accumulation 
quantity of a transmission/reception buffer 40, 
and a clock generation circuit 10 controls the 
frequency of a clock signal elk in accordance 
with clksel and stops the supply of the clock 
signal in accordance with clkstp. A signal processing circuit 30 successively writes 
transmission data corresponding to transmission information from a host to a 
transmission buffer at the time of answering and reads received data from a reception 
buffer at the time of reception to reproduce received information. A front end 50 
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successively reads transmission data from the transmission buffer at the time of 
transmission to output the data to a transmission line and receives data from a 
communication line at the time of reception to successively write them in the reception 
buffer. 
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(57) mm 

5 ^ 1 1 J: 0 , asfliiaB^tixwtaft^ p^i 

* n y 9 mm?r£.im& 2 0 fi, as 

ft ^clksel&tf* n 7 ^iHt^clkstpSftlj* U 9 u 
yV$EJ$m%sl OficlkselfcJS U-T^Dj' tit^rc 1 k 
©ISfSc&tWPU tfcclkstpfcJSCT^ n y^flr#© 
&*&Sr#.lfct3. ff^a[IIS§3 Oil, SfP*** hi* 

h omit tt atjs Dfc^ft «:aiflr^ -777 tn^ 

U Slftt*Srff41-?,» 7B>hiyKS0li, lit 

777 a^aiflr^-^ sr)m>cit*ffl trauss 

-7 7 7tli^*#iAif 0 




m r - 7 ^taftt 5 Jift ^ y 7 r t , 

- * £ lit 7 i LT ±iEiIff ^ y7r 

ttmciifiTtWU ±IBl{f/^s/7r^b±Eiijf 10 
7 frffiftR*ffi L Tiiff t 5^77-7. -c-X[h]S§ 

±fEiifff^ y 7 7©r-7¥M fcfklTt, 

o y ^ff ^©l«£ffiij« LT±Eff ^>L5t0i$,SW± 

E7 v 7 «- y * - * husk:^ u ffifeoftm tas^-c 

±Eii{f T-^ftv^-g-fc, -tlE^ p j/ 7 ft ^©$jj£ 
fcffjkt f*f£@S& £ £#1" 5 iiff gfi 0 

[If m 2 ] FJr£©lff iigTlff Sftfcr-* fcgffi 
tSSffgtT&oT, 

SflT t-7 SrEtttSSfif^ y 7 7 £ > 20 

imm&mm wcm&xmft u ±esmt^ ? 7 7 

±E7 n y7ff^rgi7T, 3t£* o :/ 

i-JS CfclS-Cftff U gfll t-7 SrSfll LT±ESff 

/< y 7 7 fcJRMI f iitf V 7 ~ 7 x - * [US§ t , 

±lES<S^y7r©f r -^*8M:tJc£;i:T, ±&tZ>9 
p jx 7ff #co|5I«*fSiJ# UT_h!E{f ^SH]Sg&t5± 
IE^y^-7i-^lite{rffi(&U ^©Btfflt&I^T 30 
±Egfff f -7^&WJ-3-(^ ±E7 o y*ft#©0H& 

Iff t - * fcfEttW- 5if^y7rt 
Sff r-7 MEfi-f 3§ff s> 7 r t , 

ff ^-©ISicicjS tfcigg-eiWU iiffff-^ttf «t 

~7 titff t-7^ij t lt±e»^ -7 7 r awm 

tii^ ±ESff^s'7 7^f)Sffr-^*(i^^tt! 40 
t , 3 RSff t 7 i: fc ff#r - 7 * #£t 5 ff ^ 

fff^-©««!M Cfcj&rcttft U Jiff Bf fc J:ESff 

7 7 ^±Eiiff r-7 £I«&K^ttj LTiiff U 
Sff R# tgff 7-9 £Sff LT±ESff v 7 7 

» t iitfT > # - 7 rc - X 0^ t , 

mmt^ v7r Xtf ±ESflr ^ s» 7 7 ©r - * l» 
fcSCT, «1-5^n;;7ff^©Ji«SrSWUT± 
Efff^S0li§St) ; ±E^^^-7^-x@^icfft^ 50 
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t , gf£w«FiBc*sv "X±mmt7~ 9 ikximmw 

±15^ n 5/^ff^©ft|&^ff±1-5^ 
n y^ft^iilifSi^WtSaffSSo 
[W*3I4] ±IEi*ff/<:v7 7&tSff^.y7 7tt, F 
I FOfci "9«^tlT^5lt*l|3Ett©affgl 0 

5 ] ±te^ n y ^ #w&niKtt, ±taiiff -7 7 

7 * /cli±!E§ff y 7 7 ©±tBx- ? f flitJS U, 

t , ^ p y 9 mm^>km mwm$n% 
±te^ p y 9mmt %m ucnmm^9 n y 9\t 

^^ti> 9w9 ^@S§ t it 1- 5»*S 3 E« 

[Ifjftil 6 ] ±tBi*fff/< 5/ 7 7 t#t iAmSr-^ CO 

±lBjiff/^>77^b^ffiS^5r-^oftSr*7^ 
1 ©Steffi t it U 

_hiB^ p ^ 9wr@ ^mm\x i<Dm%&%. 

%$>9<D%V> Y{$.t±.mfil(Dl%fyliiLii9>9<D 

!f#^5fB^©iff^g 0 

1 77 Mti ±E» l 

7 7 ^ © * 7 7 h H fc ©1 lug t T ±Ejtff * y 7 

7 ©t 9 mm * * m l , ^ Rt - ^ sn* t s d t 

-hte7 p y *S!Rfe^&4fi!tt-S»#Jg 6 E*©aff S 

So 

^ W Jhff (±1*1- 5 If #5 7 !B« 

©affSfi„ 

9] m9vy9$nmm±, ±xi9uy?m 
m%$L&mfrh±.m p y?w±\m*%mc t 
% , vy9 mmmwittzmm s ib«© 

©*^*77h-T5®2©»i:iA^*77?t, 
±IES:ff /< y 7 7 ^iu^tti $ ^5 r-7 ©»Sr * 7 7 

±a^Ps/^SMf^J*0Ki4, ±fB^2©#tiA^ 
* 7 7^ ©7J 7 7 Mitt ±fBH 2 ©Sn^ilS 7 7^ © 
*77hfttf5DT, ±IE^p-7^»Rff^?r^fiict5 
«*«5!B«©SffgS 0 

[g|*« 1 1 1 J:E7 p y ^S^ff f-4j5ic0g§i±, ±|H 
% 2 ©#§ iA^* 7 7 7 © * 7 7 h ft i ±fB® 2 © H^. 
ffl 7 77 ©* 7 7 Mi i ©HtS CT±Egff ^ y 

77®f-^f«M»ffi7 sif-^iiti^c 

T±E7p?/7S^ff^?r^1-5lf*iIl 0E«©1 
fffSSo 

1 2 ] ±|B7 p y ^SMf ^«@S§(4, 0fS 
©«t*5V^±ffiSfffT-7^^v^(c s ±E7 p 
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mm 1 3 3 ±m p y y ^mmx ±tsy 

±fBypyyjf^©fM^ff±1-5ft*ll 2 Eft 

©aifi«o 

[3PJ©lfftftmW 

[0 0 0 1] 

[f«3©*1-3t»I?] #38Wtt, ^fjgg^t? 
aft Hfi, tftaSgffir-* ©tti&fcjfc CT&SW© 

{f^at^e^y p yyff^©i«£ftij#p-f-3 

[0 0 0 2] 

[«©stf] Mftgjtfcaav^ affsMf^am 

Sflrtfflv>p)*i5 y o v 9 it < ^s-e 

a** a* k v ^H-m , mm tfztiw&LXT-t&m 
mmtKimfex-z , affsswffttsirtfc^TfSS 
ftaft-srum-ef 5c 

[0 0 0 3] 

[3&93;W&»:LJ:5i"t3fft)B] ir3T\ ftXoSffi 

s. bp*,, miamtmmo&Kttcimim^m 

[0 0 0 4] #3§?UJi, a»A»5*tfft«*TftSilfct> 
ft5 y p y *flr*©H«S*«#rt-5 - i 1 J: 0 , 

« M^mftSfty p y y mmxmfttz z t 

[0 0 0 5] 

ft, *%mvmmmx mMomitm&XT-9 om 
it mo miw^mx h^x s mw- 9 * mmt 5 m 
*y?7k, nmmm s 9 o y * ft ^gst -c, 

SK^ p y *flr*©fl«*:fcJS Dfcjfcflrettflsu afli 
it#x- y £j£ffir- * $81 i: LTiilBSffi^ y 
7 7 K:AgJfc## iitrft #&SEIg& t , iE^ny^if 

^gitT, ssy n yy-im<Dmmmztcm%xm 
# u ±.mm * y7 7^h mmw- 9 zmm*- 
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fc^T±ESfl^-*#fcv>*l&lc, -hE* p y ?flTf- 
©ttlg-£ff lit 5 ? o y 9 imm t Sr#t5. 
[0006] *«§J!©S{fSfi(±, FJfSroaffl 
$ jxfcr - y SrSfg-r 5 Sit mmxh o T , § 

ff x - 9 nm-t % sam HttftM* * 

y p y yff-§-^§(tT, SRy n y yjf -§-©JS«tfS 
C Jfiflfeftfis ±ESft/< y 7 r *» b Sftr- ? 4" 

sy p y y it wm&m ucmxmifu 

-9tt%in LXm^it '< v 7 7 KKB&fct jitM" 
^CT, £$t5^Py^f^©Jl$»£fffliPU iR 

im^lz. ±M9 p y y {f %OW&*ft±rrz 9 n 
20 [0 0 0 7] *3SM©a«gfil4, Bf^oaffi 

SiXT-9<Dm%mn 5 aft sa^fco asflr^- 

^ &G»tZ>m* v7 7t, mT-9 IrlBttSS 

it y 7 r i , mmm £ntz9u>y9 m-&%. it 

X, m^9 p y^ff#©)g«}^t/cMSTft^U 
Sff t^t AWT*- ? StjSISt ? *5iJ t LT±fB^|f 
y 7 7 mm % ±min * y 7 7 a» fcgft r 

^ srS4i-?>{f f-^aiHiK t N w&mim $ y p y 

30 g-Cftf^U, iHfB#(C±fB»^y7 7a^±fS5iffr 
-y SrHW^Irc^tU LTiMff U Sff Bfl^SfSr-^ *g 
ft UT±ffi^(t ^ y 7 7 iitrf y?-7i- 

^@S§ t , ±Elff ^ y 7 7 S^iESff ^ y 7 7 ©r 
-^SltttfECT, «t5ypyyff#©««^ 

urn hx±.m ^mmmjkx)*m4 >^7x-^i 

ESffT-^^ftV^, ±fey p y ^flr*©ffiftSr# 
±t 5 ^ p y y i: Srffl" 5 . 

[0008] ifwnxix mmm, mm\t^ 

40 y7 7&U ? gfff^y77(4, F I FOt X <9fM§^T 
1^5. ±E^pyyftl&«(i, ±ffilft ^ y 7 7 * fc 
tt±1Egflr ^ y 7 7 ©r-^Sa*[-JS CT, y n y y 
WRflT* ^ p y y «Rft f-±J«@ISi , ±C 
y p yyatRjf^tJSCfcilS^^lfoy d y yff-g-^ 

[OOOBllfc, Mtii, ±ESHS^ 

mr^*7iy9t, mmt^y7 rfrm^ifc 

50 £WU ±E^P-y^SMf^l?fcli]?Si4, ±IS^1© 
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? 7 9 ©# 9 7 MBi ±IE!g 1 ©fc^iti LA 

ff^£j?»(4, ±ffi|^ fry*©*?:/ 
Mti±fElii©iB^ffll.;*fry;$'©;bfry Miti©l 

Rr-^tMfcjS CT±fE^ p <7 :?«Rff -g-Sr^fig-r 

[0010] tfc, *JBWT?tt, SfSttt, ±!Egff^ 

#£ii*;frfry*i, ±ES^y7ri^«*ffl§n 
5r-*©*£#fr7h1-5l52©f^fflL#fr7*i 
Sr^TL, ±E^P^SMf^b5«i4, ±£&2© 
# § iA^TJ fr y $ (D % f; y jj| t ±_^% 2 ©R^ffl 

fr7*©#fry Mltscx, _ktey- p -7^ltMf^£ 

ff-§-4j&iS]Sgi4, ±E^2W*#jA^.*r>y^©*r^y 

Mli ±IE* 2 ©K^ffi LA * 7* ©# fr 7 Hit i wti 
£JS Zxm%it;< V7-7 ©r- * ffflfftfrgtt U S 
* fifties ZXmt n - 7 * »Rflr**4j*t 

[0 0 11] Sfcfc, *«WT?|4, jffattt, ±FB^n 

°r-9 & tf±1Egft?*- * # fc^ i t , p 5/ * 4 

±B9 o - 7 7"ff ■?§-©«& 

[0012] xmtzhtt. {t^mmmRxj^y? 
it #*&aiaKKfcv>T, am B#(ciiff ft fgtjj; Dfc^ft 

If it fcgflTv* ->7r^b gft x- * **IIftK*ffi $ ft, 
IHSfe J: 9 , iff B #t m '< yyj frbMW- 9 m 

&m*m £ tiriff s&c $ it, gft # {cut g&a> 

Sff f - * ^ll/^Sff $ ^, gjf /<; -7 7 7 i-# t & £ft 
5o sift ^ y 7 r t fcttSfll 7 7/ fc* « Ltcmf 

~?*it iisit x - * ©* \z& zx , mm% 
so-e, lfMStiSi:Tjf^M;a[Hi»t>vy^-7 

t, * p y * ft ^©{*f^#itt 5 «t 5 1 »JW $ ft 5 © 
[0 0 13] 

i«i^itB-e* 9 , aif gg©^f*©fM^*t 
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•fvytmxfoz* 0*©j;5(c, *«9i©aifgfi 
2 o , at g-^siHsg 3 o , ssflr^ 77740 o 

[0014] ^0-7^4^0^10(4, ^n^IMl 
^^m^2 0i^<Dyuy^mMn^c IkielC 

%mm 3 0 Rtf-y py F^y K5 0 1 ^timftl^t 

10 M*^ y ^t|L, Sttai*^i3y^«r0f€© 
^HitTf^HU ilS»s 2 ©rt]*T:«t5»©^ 
o s^flTS-fc&dJ U ^ o y ^S^ft^- clkselt 

LT» ^ n y^it^rc 1 k i LT> If g-^SlHlSS 3 OR 

hx^K5 0 (C^nmW7j1-5o r©i§l3\ 
^P7^4fiicEl^l 0(4, «@S§, ^HlBlKAcnHR 

[0015] *fc, ^ P y^^HISS 1 0 (4, (fliU, 

m®mmm\zj&zxmmm®iM^mmMm 

20 Sg^fflV^T, ^oy^«Rflr#4ianil»2 0A»e)O^n 

y^s^f#c i k s e i m^x, ±&m&.mm 
Hi on, PLLiaiSfciOflirirt-srtas-e 

T*t^ ft -§-^80^3 0^07 pyhiyK5 0©il 
aftSr#ft*ia><l|P]|Pi-5ii:^-e#5. 

[0016] 9v v t mm %>&m% 2 0 a, isft 

30 /<y774 0i>e>OR*ffiU7 r p i##jA^7 

k i^x w P tis cr, asflr^ 77740 l^s 

{f*fcttSffr-^©*^*feT, ^KT-^f«*t 
JSDT, T-pj/Mf-gc 1 k©)^«Sr$ip1-5^p-7 
^a^ff^-c l k s e l £4$U ^p^4M1 

<Dm%mm&hx^te^tmmLtm&, tvyttt 

rt@K 1 0 ^ n y ^ flT-g-©ftl&*ff Jt s * 5 ^ o y ^ 
ff±ffg-c 1 k s t p^ffi7lt?) 0 7p^4«1 
0H, :©^Py^l(ltc 1 k s t pSrSltSi, 
40 ^P-7^ff-§c 1 k©tti71&'flE±£lt5o 

[0 0 1 7] {mt&m®$3 0(4, ?ny^4)8iaKl 

oa»b©^ny^flr# c 1 kiosc-ciBifH - *. bp^^ 
ff-§-»0^3 0 ofli^ttaastt, fsif&^tts^ p y 

^flTf-c 1 k©««(c4oTf)5iJfflStl5 0 ^P-7^ff 

f-c 1 k©js&iwsiSi^ff Rossis 3 o©^ai 

ft^iK<4!J, Its ^p-7^ff*c 1 kOAftibPffi 

v^i5i'ff^aiHiiig3 oo«aia«^ft<45 0 ism 

fc, ff^S0^3O(4, faf4, *Xh-y^fAH 
©Iff ffif #^g(tT, a^ff tf LTFJf£©ff * 
50 &mz.t*)xk\nT~-9m\*$i$LL. M^«ff^7 7 7 
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t»§iAtf„ SlfSttfrfctiSlf^MSt LT, 

$jxi4\ iifttfB©*^, iff-tta*^^ftL 

[0 0 18] SlfB#fc, lff#*&a@Sg3 0(4, Slf/<y 
7 r rj^SIf 7-T^ti^tti U SRSIf 7-7*#LT 

#*&gti/t\ arm mt^a, ig^iTiE^a/i^ 
»aawMxSo r©#fitta&t^i*&a 

14, fiJx.il 7ny hiV K5 0fc±9fr;b*i5::&'fe 

t-#So iaifcssv^-c, iis:±^ffr-^s0g«T- 

^Ir^CTlflT-^i LT*f2LT^S„ *x 

[0 0 19] 4 Oil, 0Hx.fi, F I FO 

(First-in, first-out) > ^ 5 ^7 7 r ^ * D (£4 19 
IM£tl, FIFOI4, x-T"©* £ JA^irK^ttlLtr 20 

?7ri SflT^ fls-t*!, WRit feft-o >S 0 
y K5 0 fcgE^-fctj^tuSo 7oy hi> K5 o©gc^tti 

Lia^aff ioxM5®T\ h s -/t©sif 

Ifiic^L-C, ft^aiHK 3 0©^aSg£T(fS 

i, &lf'V7 7©T-7^M;;^>U Hfc, lf-s§- 30 

MUSS 3 0©&Sl&&±H , Si:, j£|f ^ '7 7 7 ©7' 

if -?§«1!h]S§ 3 OiciStfiA 

T KV* r p^BSrSftSo -©fc*, r.;ftii©*^A 

K»< -777 ©7- 7" SMtt^jfttiT- £ S 0 
[0020] gff Bf fc, 7 p 7 hiy K 5 0 1 J: 19 , a 
if S^Mi#IM©Slff r-* MmSiin L, Slf ^ ^ 7 
7fc*«*jx5. SflT^y 77^*81**1^- 40 
?^i!liIJ|3 0tJ;^li7^K^ai$ttSo 7cy 

If fC4oT$:£S©7, fcS-£roaiflSl->SftT, 
ff^a[H?S3 oro&SilS&TffSi, SAM? 7 7 

of-^mm^mnL, if-t^aiiii&3o©M 

8ii££±ff 5 r i 7g|f ^ 7 7 7 05*-^*«**J* 
7p7 fxy K5 0ic4S*#jA^ 
tcjgCT, ##ii^7 Fl^wp^Hfr^fri, If 
^ailllS3 OtiSR^tHttJS'L.T, IfcWilLTK 
r p^M$f£tlS„ Z<Dtct>, itt^©#§^7 50 
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K^wpfttWft*WL7KV^rpfcJSCT, SRS 
If ^ -7 7 7 ©7- * #Mr£SEffl7'# So 
[0021] 7 n y fiy K5 0 (4, iHSIf ^ 5-7/4 

0 1 m\m t © m \m » h fix n s -r 7 * - 7 * - * 0 

S&T*#>S» 7ny hiy K5 0(4, ±3£L;fc«fc 5 ^ 
oy^4j*|@IillOK:J:Ottl&Six5^ny^fl|-§-c 1 
k£gftTilj^1-So SP*>, 7nyfiyK5 0O»il 

aati, ^ p s> ^ if c i ko««tj;t9fi!ip$fL 

So ^y^c l k©Jl«iM^i§^, 7nyf. 
xyKB0©«Kiaue^i«<<e!», Sit, 7Py7fff^ 
c l k 0 Attft#ftv n#£, 7o>hiyK5 0©M 
aft^fi<45. 5§lfB#t, 7py^yK5 0{4, S 

gflr^ -7 7 7 4 o t h s aHi/< '77 7 m uzmt ? 
~^m^mL, mammal. yu>h 
xy K5 oi4, aflrfei^ft^casflr^-^tgflr 

[0022] aSfll^y7rtrfflv^5aflri61K:*iV^ 
fc, SlffSftSff ^ 7 7 7 Lfc^ar-^©* 

s 0 rcDjga^fUfflLT, aifg«tdoitsft-i-^a@ 

S§3 0Stl7py hxyp5 OfcttfttS^ny^flTf- 
[0023] **M^lroaffSat^5V^7, 

WWt#£jaiH||& 2 0 (4, iigff 7 7 7 4 0 35» t, <DW 
t ii^7 K w p SI>l^ttJ L7 K r pttSt 

c t 7 p 7 7 jissc^ftij^t s 7 p 7 7 mmt^ c l k 

sel5r4fi)cU s 7P77^@SSl Otfft^tSo 9 
P 7 VSLimth 1 0 14, 7 p 7 ^SiRffi * c 1 k s e 1 

(cjsct, »-rs^P77ffftc i ktommmm 
tSo rrofjfj^tioT, m»<y7 7 '^wmLtzT 

-^©*»0-TSi, ^ n y^4*0Bl 0(CJ;i9$ 

^$^S7P7^ff-§-c i k<Dm&&ft<mwzK 

OlilKffiCTffi^ffiliaKS 0Xff7u7Fi7F5 0 

»^aiiS^^±i-So i^tiiSff /< 777 tf « l/c 

7'-^ ©»«/>-f-s i: , 7 p 7 7 'kfm^ 1 0 1 4 <0 

$ tis ^ p 7 7 if ^ c i k ©ja saws® < m s 

ti, i*ifcJSDTflr*«miEllS3 0St/7py Fiy k 

5 o©Maas^fgT-fSo spt, igitr-^©*^ 

lfi« Lfc#-&, If ^a[HlS§ 30W7pyhiy K 5 
0©MaaS^I£*$*S^tt4?), ?fH-g;^©f5^ 

Rxt r n e> ©nnsg^ ©^sMit©isa Sr h s „ 
[0024] s e> t, mmicT-ixDm^itmjbhx 

If /< 7 7 7 ©197- ^ < H S„ 7 P 7 7 »Rft 

^^HiS2 0©#JfPt 4 19 , -|&©fljSBti1tfe^ 

t, ssif 777 Kwm Litf-fomi-feom 
mmtcLx\,^^b*, 7p^itc i k©«#^ 
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#it£ti3 0 ijifcjscT, ft -^assg 3 oxff7o 
y Fiy K5 Ottit>tff±*aBt««fS^, rtib© 

mm m^i m < mm s tis 1 1 1> tc, gj#©#it 

l 0 0 2 5 ] * p -7 *fll # c l k Ltch 

t, ?vy?mmm*.$tm2 on, gitassM 

Zlttr n y^HMf-t c lksell^n 7 

1 OKmU tvytit^c 1 k©{fti&£ffi£# 10 

3. 

[0 0 2 6] KT, El2~H7£#HSl,oo, 

^Wtl»t5. 0 212, aSft/<y7r40tife5 
»^77 4K JJ-K (P*WHL) 7KW*^> 

ts%6mwn%^m~f^ y 9 m^-hZo m 2 t^-r 
r ©as^EiKtt, #*»®j§©«{t sMfcjsitsasffir n 

ft^^SfcOT&So 20 

[0027] iiif ^ -777411;, 1 1 K^fflr-waa 

a&flM 77741 \zwm l±t-9 # 7 n y h x 
y k 5 0 t«tM $ a»^tti $ tifcasflr 

^ S dUS7oyFxyK50^U, iiffSSiCtUTJ 
[0 0 2 8] 94 v-[USg4 2f±, i?r£0ll*IPII&RS1- 

2 SrfflV^r0f«©«*MSrttS U *©|PBi£flrv< y 7 7© 
#cffi^Sfit5^i:KJ;oT, *Py**RflN!-c 1 k 
s e 1 IfeB^^flhfifc 1 k s t p^SgiC^ 

[0 0 2 9] U-K7 KV*#?y#4 3I2, 7PyF 
iyK5 0 tmt^ -7774 1 CI ff Lfcl-ff X- * s 
d lSrfJK^ffititroilS^fflUT KV*r p&£j*-T 40 
5 0 --7?, ilffr-^ s d l©!MttiU4, tTy 
fu, ^ h*ffitfel±!7^ KWE©M^Tfr;bft"5 i 
■fit, 1 W©iiffT-^^7t3y hxy K5 OKM 

5o 7-f h7RW*#?y^4 4f2, ft -Sf-gyiilig 3 0 
^1/^77 4 IfciSffr-^ s d0Sr#§jAtft§ 
©»tiA^7 KW*wp££/£t5. r'-^© 
#£&*HyV mMSfc-Cfr^5»^t, l/V h©S 
{fr-^^f/^777 4 lC#tjAtti5ft(c»^Ji 
^7Kv^wp^l-5oitiPt5o 50 
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[0 0 3 0] ^n-7^SKff^)5ic@K2 0i±, *X h 
Aa»feOM8*»*8 e n d_r e q, y-K 

7-f H7 Kl/^*'7y^4 4^^©#^jA^7 K^w 

(t^clksel £0^ n y^ffjhff # c 1 k s t p £ 
tfifcU lll^n^«Wl 0lcffl7Jl-5o 
[0 0 3 1] ?P^»Mtf-£/!M2 0S±, *Xh 
-7X7A^^©SfS*{f^-s e n d__r e q fcf&C 
T, ^oy^lRttclkselOtslS^M, £ 
^P-7^a«{f-t4i5!c0S§2O(i, #tiA^7 
H>XwpWi*fflL7Kl/Xr ptJSCT, Iff/^ 
777 4 lttaL/t*iijfx»^©*^«tti-f'5o w 

ttf, iff mm<D y -t 7 nbf^t * 5 , k 

HSliSitSt, &flNH*Ht> »^77 4 l^© 
*t a*Xt«Sfll '< y 7 7 4 1 i»fe©|t*Hl Lfeic## 

tl5W^, fft©B#aC*5tf5»^77 4 l©*il 

[0 0 3 2] 
[ft 11 

AD, =wp-r p - (1) 

[0 0 3 3] *ny*«&«##jaElK2 0fi, S 
(1) CJtCTf fflLfc*xlffr-^©*AD s {CCD 

T, taytmSUB^c 1 k s e 1 *7t, 

^ ^ p y ^flT %<r>®$&*W± ^ p 7 ^ff±ff 
elks t pSr^rtU ^d-7^«[h1^1 OlcffiTJt 
5. ±!MMfiD rer 14, OtKStS 

[0 0 3 4] 1 3 ii, iijf B#t*3(t5 ^ n 7 9Wm * 
4j*ilSl2 0©«i^te,^^tM»Bl-Cfe5 o 
©J;5C SiWtsooWHltl, BP*), lff#« 

ffi s s t i , %flrM^tn s s t 2jkmum±^m 

(f^^Ftl) SST0^#frf5. 7n-7 7« 
fll#4*l@Iil 2 0 !4, s/ 7 7 4 1 in t« L7t*il 

^tfi^StlS. ^l^tltLT, ^^IKIftt 
J&0S&2 0frlSff#1i^ffiS ST 1 iCf*f#^|i5„ r© 
ttlBKJJV^T, ^ny^aRflr#4t8iail2 0H:, ^p 

*t6i?i:?oy^U{ftc 1 k s e l«r4j*U 
^P7^4j5E@ei OKlfflA-tS. LT, #ta^7 
K^wpii^UJL7K^r p^', (w p = r p) 
^«fcLTV>5H, SP*j, *S{f7'-^©*ADs $0 
mtctlX^mz<Dy- p y^S^f^ttl* L*§(7 

[0 0 3 5] iHt#ll«|SSTim^ 
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mwmmmm2ot/i (w P > rP ) , bp*,, 
•7774 li^mT-^mtaLtzm^, msmmn 
isst2 ic»t5„ mmmvtms s t 2 
t N * n y >> mmt^mm 2011 * t a^r k v 

1 k s e 1 ©£$&tWfll©S££tl#r5 0 09*. If, 
(wp>rp) ^ny^»Rflr*4*|ElB2 0 

14, 5£ (1) tiSCT^jfT-^iAD, SrftfflU 

ifUOfttT^n ^Mff^c 1 k s e 1 

1-5.-*, (wp = rp) ©ftlWflT, Hil^ 10 

fc i# , Iff S S T 1 |;fll#t5 0 

[0 0 3 6] MffiMffiS ST2(Cfcl^T, ^-^ 

SMf^»2 0l4, xC (1) fcJSCT^fT- 

1 k s e 1 Sr®£«1-5„ B*|« tfcjStfS* 

fc^JtWw p (t) , rp (t) Mfck (t) i 
1-5 i:, Rfc5ro©i$H t l, t 2fc*sv^T, gflM 

?77 4 5©*Mlf^iAD s (tl).AD 

. (t 2) li^m^iWySCTfrffi^tlSo 20 

[0 0 3 7] 

[*2] 

AD, (t 1) =wp (t 1) -r p (t 1) 
AD, (t 2) =wp (t 2) -r p (t 2) 
- (2) 

[0 0 3 8] ^ny^WRfl|#4jaiai|2 0tt, A D* 
(t 1) >AD. (t 2) ©#£, f ck (t 1) < f 
c k (t 2) «r»fc*±5*n5,*BjRflr#c 1 k s e 
1 ££j}!ct 5„ 

[0039] r7 p 7 ^ Bftflr-g-£j$|9K 2 0 (4, iljf # 30 
IMS ST l/jSS#f B lT s , i^i^/cit, t^>F 
^lSST0ica»t5o f-X^yK^ffiSSTOtl 

7 # clkstp^P 7 1 0 fcffl 

^l^c 1 k©«^ff±t5©T\ ff^a@Sg3 0 
M7oyFiyK5 o^ii^s-tnmffJhl-S. 
[0 0 4 0] f^FtttSSTOl^^T, ^7 
9 SK^f-^HK 2 0 (4, gft /< 77741 ©$tg* 
EfcUUfcttT, 3£ffi'<y77 4 40 

#6\ bp*. (w P = rp) omit, f^ymmss 
Toimw^hZo ms* 77741 K^mT- 9 £ 

mLfcW;^, BP*. (wp>rp) ©t#, i£ff#HM* 
ffiSST ltl#-T5„ 
[0 0 4 1] ±34 Lfc 4 5 fc, 9 n 7 ^SMf #£#0 

k 2 0 (4, ajflr /< 77741 ©m Aftwtam^y 

7r4 1fc*«Lfc*aiflrf f -*©*AD. fffiL 

t, sit sstk mrmfrm s s t 2 

t7-<y Wlss t 0 ©ffl*uwcftj$£;h,5 0 
ti©«ffit*3^T, ^o y ^ajRflr#4^@K2oj±ai 50 
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lf^S'77©T-^itAD s tJSCT^n^^SWff- 
c 1 k s e 1 4fci±^ P 7^#lt{f-t c 1 k s t p $rl 

t>*7 n y h x. y K 5 0 ©Ibffsfcflt jh $ * 5 -l 1 1 J: o 

[0 0 4 2] 04(4, *l§ig©aifgftt*3(t5iijfB| 
©fjff©feV^1-7P-^-\— hTf*>5. KT, H4 

(4, $ri4, h^^Aa>fe©asflrs*flr-§-s e n 

d_r e qSrS(tTfeS5c 4f> ^oy^SKflfi 

ytWtflrc 1 kO«r»Ri-5^oy^Wlflr#c 1 k s 
el^ttjjj^tl, r^tlSCTlf^ailSg3 0S.t>*7 

p y haiy K 5 0 1 * p y *flr#- c 1 k 0 ^jvetift 
!££;ft,5o 7Py Fiy K5 0*4, SR^py^tdoV^ 

SSI). 

[0 0 4 3] fcfc, ^ny^WRflr#^@K2 0tt, 

asfsmitRiBt«j*s*i5 (^T77°ss2) 0 r©t 

ffifcfc^T, ilf/^777 4 1 fc*lft^-*©#*|£ 

777SS3) . 

[00443 mmm, mm^mm 2 

014, m\t^yyj AI<D^t-9^ (iRffi) ^^fflL 
(^T77SS4) , M/V77 4 llcS^Ufc*® 
ftr-^©»AD s CSCT*a&^ns'^fll#SraR 
t5^o^«Mc 1 k s e 1 ^«t5 (77 7 
7°S S 5) „ 

[0 0 4 5] LT, ^Dy^SRlOS, ^By 
^«RflT#c 1 k s e lfc±0«Rb-C*a4*Py* 
«#c 1 k^^fiicL, ff^S@S§3 0M7nyhi 
y K5 Ot-tiT^eiTjtt&^S. 7py haiy K5 0{4, 
Silfc^ny^fflr^clk t*SV^tgflMI t ©s^ 
*»ftU Sfll^y7r4ia»6>aflr9*-^Sr||E*ffl 

Lx «fK^7>«LTSfMi|(Cf5iit5 (7T77°SS 

6) 0 

[0 0 4 6] ^LT, ^oy^S^f&#4^l@lK2 0 
(4, ^!lx.(4\ *7 hv-^rA^tWiUffg^f^s e n 
d_r e (\RXimt^y7r 4 1 ©*jijf r'-^©* A 
D s fcJStT, SflH71-5^^IJirt5 (XT7 7°S 
S7) 0 jiff£$&ii1-5i§'n\ 7T7 7°S S 4tM5 0 

i©i5£, **w^l©s^fggtfc-v^T, »^7 

77 4 li^ab^fr-^^0£45S-C\ WML 
fc^{fx-^©*ADs ic^CTftji/j;^ p 7^if^-Sr 

*Hi LTg|fffl!lt€«1-5-a©ft#^ft 5 igLTfTfc 
tl5 0 



(8) 
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5„ Sff^774 5t»flLfcr-^^f^M * n y 7ft^©f«£;Hf it £ #3 * p y Jiff ^ 

a@s§3 otii^^ffl^^ a*K*msiifcSflr7* c 1 k s t P ££$u ?v o\mxt 

-fidoiK {m%±mm3 o^i^^m^h, m s„ mmm,* w*.t£. ottists 

ti £ J; o rest $ ti 5 tf if - 9 tfsff 4 £ fix * * r. t tfs -e # 5 0 

h'y^f-^mJj^tl^, [0 0 5 6] H6I±, gfi^fUfcttS^P s^g&ff-Jg- 

[0 0 5 0] ^7^4 211^ ^P^KPt ^0K2O©»fm*t*1-tt«»H , Tf*)S. 

f&m&2 0frbommm£^xmfewmvmfeL ©j;5i^ sMWft3o©»fHWi, bp*,, sit#« 

T, 5||10*^yF^»5 a ^LTRtLfcPfflWS IRST1, Sit Mte#«iR S T 2&tMfW:tti§ 

**tfli#s:ffl*t5<, ?vy?mmm£i&m2 o 20 flt#&a@K2 0tt, sflr^y7r4 5t»a[Lfc*tt 

ft, ^-fv-@»4 2SrfflV^T0fS©li*WIS:HSL, * ax-^©*AD r fcj£tT, ZhbO^Mff) 5 fcflM 

s/^a^flTf-c l k s e l ttdituyfWitmc l J*0»2 0tt5MS^«R«R S T 1 K«W*ii5. ^© 

k s t p &aSlc£fiSt5. JRtBfcjB^T, * o s/ 7iI#W£fi«2 Oft, 7 p 
[0 0 5 1] 74 hTK^*^V#46tt, OKfcoi fcffi^Hftft©* p y^fcffl 

=cy K5 0»<y7r 4 5tgjfr'-^ sdl^f 7j-f3 i 5 fc* p ytmm^c 1 k s e 1 fc£j*U 

tatfit©##ii*7Ku^wpS:4rt-f5. <?Jx ? o ?> ^ l 0 \mtst%o -tLT, #fiA^7 

Jf, r-*©1l#iA^f±/^ h^T'fffcttS^t, h'Wwp iSE^fflLT Kw* r piK (wp = rp) 

I'M h©gfar-^S:jf/^77 7 4 5 tt^iA^tL £ftfcLT^5IBk IP*n ttlf-^©iAD, #0 
5ftfc#§ii*T Kv^wp^iooitiPtSo y-K 30 {cftfcft-^SIffl;:©* p y 7aW?£tij7J UHHt 

7K^A^^4 7H, {f-^&amgg 3 0 tfSgff /n* y 5 0 

77 4 5a»fe#afLfcgfll7*-^r dOSr^ffiti^ [0 0 5 7 ] gff #«^R S T 1 (C&^T, 

©K^W L7 KW* r p Sr4^1-5o 09*.fi, gftr- StKlf 2 0$ ( W p > r p) N BPfc, gff/< 

^©K^ttiL(±, ^Mt^S*^, 1/V y77 4 5fc*&af-*£tfeaiLfc#£\ SffiMtttt 

h©Slff-^^ft-^»ffl|Hl?&3 0tII»fflSix5«fc HRST2til^t5o SflNlttttSR S T 2 fc*JV* 

»*H)LTK^r p^i^ottJDtSo X s 3&ft#£$II(& 20H, ft i&&7 K 1/ 

[0 0 5 2] ^Py^SSiffi#4^iaK2 0tt, h *w p^tMf^ffl t r p (CJSCT, i'P^aMc 

7 KW*!)>?4 6^fc©##jA^7 Kl/XwpM 1 k s e 1 ©4^S^ttffi©S#^0J«1-So 

y-K7KW^*^^4 7a»feOtt*WL7KV^r (wp>rp) ©i£, g{f/^7 7©^lfc{£;i:T7 
ptJSCT, *py*©ffiR{jfc&ffl#t3*n:y^8ft 40 b^jIMb^c l ks e l &ag4jfcU (w 

flT#c l k s e I»Wnj»^iifc Ikstpl P = r p) ©#tlBi s «PMT rt K±*l!V>fctt, Sft#« 

[0053] S^f-^EIK 2 0S, f§iA [0 0 5 8] gflfflttttttR S T 2 tfc^T, ^ n y ^ 

*7KWw P at)iKWUL7KWr pICJ^DT, S 3ftfE#4jfc@fc 2 0tt, S (3) KJSDT*ftiaf- 

^5-774 5Cf»Lfc*MfaT-^©*Srf:tH1- ?1AD, SrjfttJU rtbfcJS^T^ p y^S*Wt#c 

5 0 «^ft\ gffigi^B#©yiry fftftsti 9, 1 k s e 1 SraS^tS. BfPfl t tfcitS* 

^TKVXwp&tWK^UJUTKU^rpiSitfcOt #ii*7K^, i*tHL7Ki/^St>^D-^Mf 

y-feyhSftSi-fSi, ^fil^ts Sfi^y7r4 ^Wilwp (t) , rp (t) ck (t) fc 

5^©#t&*fttf£ffi/<y77 4 5a»fc©tt*ttiU5 -fSt, I457o©S|Mtl, t2tfc^^T s gff^ 
£#$&#7 K^wp^t>^{±!L7 KUXiJlr5o 50 ^77 4 5©ttlf-?tAD r (tl) , AD 



[0 0 4 8] H5!i s xkmt^yyj 4 Ot&Sgff^ 
'77745, 7-f h7 KV*#>7y*4 6, U — K7 K 
V^.*r7y^4 7&t;^P-7^a^f^«g2 0 N 
^-fv-[HSS4 2^ti>g|5^@S§©fM^^-r7Ps/^ 



[0 0 5 4] 

AD, =wp- r p ■•■ (3) 

[0 0 5 5] 9 p y ^MMf 2 0 14, £ 



[0 0 4 9] §it^ j-774 5 H 1 tijrf 7 p ^ h 



*Mf-?©iAD, ^3f^©B#^Tr ^Cfc^^Tfe5 
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, (t 2) ft*tl?ttf&W&ZX#mZin&. 
[0 0 5 9] 
[»4] 

AD, (t 1) =wp (t 1) -r p (t 1) 
AD, (t 2) =wp (t 2) -r p (t 2) 
... ( 4 ) 

[0060] 9 u y^mum^m 2oh ( A D, 

( t 1 ) > A D, ( t 2 ) ©if £\ f c k ( t 1 ) > f 
c k ( t 2) mtz-t£ 5 9 n SHRAMS- c 1 k s e 
1 3„ 10 

[0 0 6 1] ^n^ gftft #^0K 2 0 (4, Sfi!# 
UWRSTlWT,, ^±fIWttt, t^yK 
^tffiR S T 0 fcil^TSo "77^y K*t*R S T 0 \m 

ytWltmc 1 k s t p&*n 5/^4^0^ 1 OKffi 
7jT5„ rtLicJSCT, ^Ps^fefcHl&l OlWny 
^ff-f-c 1 k©ft|&3r^itT-5©-?, ft#&liaig3 0 

[0 0 6 2] t^yFfiRSTOtlJ^T, 
V WSm^^Wk 2 0 fit, gff ->7t45 ©$!£• 20 
EfcURttT, »^77 4 5tC*&ffl^-*#ftV> 
»£\ SP*> (wp = rp) ©#£, tX^yF«RS 

T0fcf£&£ft3 0 ffl/^7r4 5l;*Mf-^* 

t£tHUd§£, BP*> (wp>rp) ©£#, gff#« 
ffiRSTlfcffi^tS. 

[0 0 6 3] ±SfcLfcJ;5fc, * n y * Wm S^jfcll 
% 2 0 il, gffi/< y7r4 5 ©$ffi, AflKftKgflM y 
77 4 5t#9fLfc*«af ? -^©*AD, t-ftJSL 
T, gff «^ffiR S T 1 , gffiHttttttR ST2M 
f-X^O-h^lRSTO©{5rtl^tftSf$tl5o 30 
ft©#il»^T, 7-o-7^1#Wfe«2 0»S 
If */ 7 7 ©*&St- ?iADr (CfS DT ^ P -7 ? 31 
JRff^c 1 k s e 1 ^fcii^ n y*ffciMtf-c 1 k s t 
P^ilEfeicL, ^ny^4jaia«10H:tt|ft+5ri 
tiOs flHHKIIII&3 0M7ny h^y K5 0©«) 
fMlf £ftif ti^TS ^ i , f r - * ^ 
ft ^MSBSg 3 0Sff7tiy f^y K5 o© 

[0 0 6 4] H 7 Ji, *3PJ!©ljf ggfc&tTSgjf B# 40 
©ftf^©jf^Sr*1-7P-f--t-bTfc5„ SXT, 0 7 

, ST, * n y 9 WRm%.mm 2 0 \z J; 5 , j?f 
3£©ljfiftSr»OT7^h^ns/^ffi-fc l k 0 £31 
iRTS^n^SIRff^c I k s e l^J±j7J$ft, -ft 
(CJES U-X^-§-fttSIUK 3 0W7ny h^-y K5 0fc* 
oWc l k0^^ft«£$^5 o 7nyhx 

fl]i©g§t<rifciT5 (Xry7SRl) 0 
[ 0 0 6 5 ] ft K, jfflRm-f 2 0 tt, 50 
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SftftftRtfifcftEfSft (77-77SR2) 5« -©ft 
ffit*5VMT, gfSAs/77 4 5iC*feSr-^©Wil% 

7-77SR3) „ 

[0066] mmm, ? n - 7 ^sawi ^» 2 

Oil, gft^-777 4 5©7x-^7^i±jL (77-7 
7°SR4) , Sff^s/774 5t»HLfc*^a7-^ 
©IAD,- £l£CTSffift*Py*f&^£aftt5*P 
^Wltfc i k s e 1 SrdfcfifcTS (7777°SR 
5) . 

[0 0 6 7] %z LT, ^n- 7 ^^0SSl Ofl, * n 5, 
^iiMf-^c 1 k s e llIJ;!)i«Uft2Wtiy? 
ffi^-c lkmU If ^SdlSg 3 0Xtf7ny hi 

y K 5 0 fctti^timtitZo 7 p y hiy K 5 o », 

(W&**tfc^oy^fll*c 1 k^fc^Tllf^^jfgg 

7 4 5fc#*iitf UT77SR6) . 
[0 0 6 8 ] LT, ^By^WR«f#rt|g|iS20 
!i, gff^777 4 5©*&ar-^©lAD 

7) o Siitrmtzms, ^s^siukks. r 

©J;5fc N ***^l©iHfSttic*5^T, gflMy? 

7 4 SiCf^tfc^Ix-^^ot^SST, fULfc 
*M7-?©tAD, tJ^CTll^^n s^fflMf-fc 

-7 7 7 4 5 ictt iitf-»©ilf^#t*| 0 31 LTtT^H 

[ o o 6 9 ] m Lfc i ? tc, a&flrxtfgflriMtsfc*5^ 

X, ^W«Ay7 T 4 ltfcttgff/^7 77 4 5 

©^r-^licj^CT, flHH&aiEl&3 os^py 

[0 0 7 0] Sfc, _haS3&««fPfc*5V ''-C, ^P'7^31 
RflT^I*ISlS 2 0 ttjlfSH^^l S S T 2 tSSV^T- 
So^WKiSHtx - ^ iSHffi 5 ti t£ v > £ # 3iif ffl^ 
IIS ST2^fe3ilf#«lS ST1 fcil^L, 3Sff# 
HWSSTllC-£©^m^±ffiRf$tlfcfci:, -77 
-<y Kttffi S S T 0 (C31#T5 <t 5 fc^ffiiBl^ftjijfp § 
tL5*s, 3ijf#*«s S T 1 £g**T, EST7-< 
vKtt«SST0C^-*-5ritBrtB-e*)5. Sfc, 

sftK^ic^vN-r smm^ttR s t 2 fc*s 
M&tfUR s t 2 A^sit #«w,r s t i mm 

T, i:St7^y k»R s t o fcS#T5 J; 5 t*t» 
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[0 0 7 1 ] 

&^H*«»(ilt©fiif|?J«:IIS-e#SfiJ^fc5o 
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im 3 ] mm<D? o y ^ w^t ^swwmw 

[04] iSfll«POil^*t7o-f- + -hTfab5 0 

[05] gmmmmmmmmm-r^v vt 
[He] %mo*vytffiiig%&im%<Dttm® 

[07] gflr«F©»fPS:*1-7n-f-+-h-eab5. 

lO^n^tliB, 2 O-^p^ 
HISS, 3 O-'-ffi^MSHI^ 4 0--iiSff^-7 77, 4 
l-^lf^->7 7s 4 4 3 ■•• y — K 

7Kl/X*^y? v 44-7-f FTKl/^A^y?, 4 
5-§<|A^7r, 4 hTKWX*?^ 4 

7-y-KT Kl/^*7^, 5 0-7ny Fiy K. 



31] 



[04] 
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[03] 

if(wp>rp) 



0=0 




HH8TraEU3R< 
if(wp>rj>) 



if(wp=rp) W/'K 



